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EXECUTIVE SUMMARY

Current Status: The bluemask (=jewel)darter(Etheostoma(Doration) sp.)waslisted as
an endangeredspecieson December27, 1993. This small darter(2 incheslong) is
endemicto the CaneyForkRiver system(abovetheGreatFalls Reservoir),Cumberland
River basin,in centralTennessee.Thespecieswashistoricallyknownfrom five nvers
andis still knownfrom fourof theserivers. Onepopulationinhabitsabout23 stream
miles. Theotherthreepopulationsinhabit lessthan2.8 streammiles.

Habitat Requirementsand Limiting Factors: Thebluemaskdarterinhabits slowto
moderatecurrentovercleansandandfine gravelat depthsof4 to 20 inches;it typically
occursjust downstreamofriffles or alongthemarginsof poolsandruns. Its distribution
hasbeenreducedby impoundments,habitatalterationfrom graveldredging,water
withdrawal,andthegeneraldeteriorationofwaterquality resultingfrom siltationand
otherpollutantscontributedby coalmining, gravelmining, poorland-usepractices,and
wastedischarges.Thesefactorscontinueto impactthespeciesandits habitat. The
species’presentlimited distributionalsomakesit vulnerableto extirpationfrom
stochasticeventssuchaschemicalspills.

RecoveryObjective: Downlisting. Becausemuch ofthespecies’presumedhistoric
habitathasbeenimpoundedor alteredby otherfactors,it may notbe possibleto recover
thespeciesto thepoint ofdelisting.

Downlisting Criteria: Thespecieswill be consideredfor downlistingwhenthreeviable
populationsofthe bluemaskdarterareestablished,studiesofthefish’s biological and
ecologicalrequirementsarecompleted,therearesubstantialincreasesin thenumberand
rangeof thespecies,andthereareno foreseeabletreatslikely to impactthesurvivalofthe
speciesover a significantportionof its range.

ActionsNeeded:

1. Useexistinglegislation/regulationsto protectthespecies.

2. Determinethreatsand alleviatethosethatthreatenthe species’
existence.

3. Determinethespecies’life history requirements.

4. Solicit theassistanceoflocal landownersandinitiate Partnersfor

Wildlife projectsto improveriparianhabitat.

5. Developandimplementan information/educationprogram.

6. Throughaugmentationor reintroduction,protectandestablishviable
populations.

7. Searchfor additionalpopulations.
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Cost ($000s):

1997 10.0 10.0 20.0 0.0 85.0

1998 5.0 10.0 10.0 25.0 5.0 20.0 20.0 95.0

1999 5.0 10.0 10.0 25.0 5.0 20.0 0.0 75.0

2000 5.0 10.0 10.0 25.0 5.0 15.0 0.0 70.0

2001 5.0 0.0 0.0 0.0 0.0 15.0 0.0 20.0

2002 5.0 0.0 0.0 0.0 5 0 0.0 0.0 10.0

2003 5.0 0.0 0.0 0.0 0.0 0.0 0.0 5.0

2004 5.0 0.0 0.0 0.0 5.0 0.0 0.0 10.0

2005 5.0 0.0 0.0 0.0 0.0 0.0 0.0 5.0

2006 5.0 0.0 0.0 0.0 5.0 0.0 20.0 30.0

0.02007
—
Total

5.0
—

55.0

0.0 0.0
——

40.0 100.0

0.0 0.0 0.0 5.0

40.0 45.0 90.0 40.0 410.0

Dateof Downlisting: The year 2006, if all therecoverycriteriaaremet.
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PART I

INTRODUCTION

Thebluemask(=jewel)darter(Etheostoma(Doration) sp.)waslisted asan endangered
specieson December27, 1993 (U.S. FishandWildlife Service[Service]1993). This
darteris endemicto theCaneyFork River system(abovetheGreatFallsReservoir),
CumberlandRiver basin,in centralTennessee.Basedon historicrecords,thespecieswas
knownfrom five rivers in theupperCaneyFork River system. Thebluemaskdarteris
now knownfrom fourof theserivers. Its distributionhasbeenreducedby suchfactorsas
impoundments,habitatalteration,waterwithdrawal,andthegeneraldeteriorationof
waterquality resultingfrom siltationandotherpollutantscontributedby coalmining,
gravelmining, poorland-usepractices,andwastedischarges.Thesefactorscontinueto
impactthespeciesandits habitat.

TaxonomicStatus and Description

Thebluemaskdarter(alsoreferredto asthejeweldarter)wasfirst recognizedasa distinct
taxonby Howell (1968),who treatedit asa subspeciesofthe speckleddarter(Etheostoma
stigmaeun?)in thesubgenusDoration. Layman(1991a and 1994)reevaluatedthe
bluemaskdarter’staxonomicstatus. Herecognizedtheform asadistinct species,coined
thecommonname“bluemaskdarter” in referenceto thespecies’distinctivebreeding
coloration,andpreparedataxonomicdescriptionaspartofhis unpublisheddissertation
(Layman1994). Layman,theseniorauthorofthis recoveryplan,hassubmiteda
manuscriptformally describingthespeciesto thejournalCopea.

Thefollowing bluemaskdarterdescriptionis takenfrom Layman(1991band 1994).

Thebluemaskdarteris a small, slenderfish that reachesamaximumsize
of48 millimeters(1.9 inches)standardlength. Femalesandnonbreeding
malesare straw-yellowto tan. Along thesidesthereare7-9 quadrate
blotchesformedby darkX-markingsandfaint bluepigment. Betweenthe
blotchesandextendingdorsallytherearemanysmall orangeX-markings
and spots. Dorsolaterallytherearealsomanysmall brownmarkings. On
thedorsumtherearesix dark brownsaddles.Thefaceandundersideof
theheadarewhiteto dusky,andthereis bluepigmenton thesuborbitalbar
andoperculum. Thecheeksarefully scaled,andthelateralline is usually
complete. Thefirst dorsalfin containsanarrowduskymarginalband,a
red-orangemedialband,adusky submedialband(malesonly), anda clear
basalband. Theseconddorsalandcaudalfins aremostlyclear.

Breedingmalesaregenerallyduskywith 7-9bright cobaltbluebarson the
sideofthebody. Betweenthebars,orangespotscoalesceto form
conspicuoussplotches.Bright cobaltbluecontinuouslycoverstheface,
undersideof thehead,andbranchiostegalmembranes.Thefirst dorsalfin
containsa narrowgray to blackmarginalband,abright red-orangemedial
band,awideblacksubmedialband,anda mostlyclearbasalbandwith
blackpigmentin theposteriorportionsof themembranes.Thesecond
dorsal,caudal,anal,and pelvic fins areduskygray to black.

Thebluemaskdartercanbe distinguishedfrom F. stigrnaeumandthe
bluesidedarter(F. jessiae)by thefollowing combinationof
characteristics:fully scaledcheeks;lateralline usuallycomplete;



premaxillaryfrenumabsent;breedingmaleswith bright cobaltblue
pigmentcontinuouslycoveringthelower faceandundersideofthehead;
breedingmaleswith soft dorsalandanalfins with no orangespotson rays
orbluepigmentin membranes;andpalatineteethabsent. Thebluemask
darterexhibitsan allapatricdistributionwith respectto its closerelatives
F. stigmacumandF.jessiae. Keysto thespeciesofDoration areprovided
by Etnierand Starnes(1993)andLayman(1994).

Life History and Ecology

Thereis little publishedinformationon the life history andecologyofthebluemaskdarter
(Laymanetal. 1993,Etnier andStarnes1993). Layman(199lb) collectedthebluemask
darterin slow to moderatecurrentover cleansandandfine gravelat depthsof 10 to
50 centimeters(cm)(4 to 20 inches),typically justdownstreamof riffles or alongthe
marginsofpoolsandruns. It inhabitedthelower free-flowingreachesofstreamson the
Highland Rim (Layman 1991b), which arecharacterizedby moderategradient;watersof
low to moderateproductivity; andsubstratesof limestoneor chertbedrock,coarsechert
gravel,andsand(StarnesandEtnier 1986).

Meanstreamwidth atthreecollectionlocalitiessurveyedduringAugust rangedfrom
14 to 28 meters(in) (46 to 92 feet), andmeandepthrangedfrom 24 to 28 cm (9 to
11 inches)(Layman1991b). Spawningmaleswerecollectedfrom theCollins River in
April over sandandgravelin moderatelyflowing runs(Layman 199ib). (Theclosely
relatedF. stiginaeurn,which sharesan affinity for sandandgravelsubstrates,spawnsin
earlyspring by buryingeggsin gravel [Winn 1958]). Theupperreachesofall four
streamsthat supportthebluemaskdarterflow undergroundduring summer,with little to
no surfaceflow. This limits perennialhabitatfor thespeciesto the lower streamreaches.

Distribution, Reasonsfor Decline,and Threats

Thebluemaskdarterhasbeencollectedfrom, andis apparentlyendemicto, only the
CaneyFork River system(abovetheGreatFallsReservoir),CumberlandRiverbasin, in
centralTennessee(Figure 1). Layman(1991b)reviewedhistoric collectionrecordsand
reportedthat thespecieshasbeencollectedfrom five rivers in theCaneyFork River
system--upperCaneyForkRiver, Collins River, Rocky River,Calfkiller River, and Cane
Creekin Grundy,Warren,VanBuren,andWhite Counties. Historic fish collection
recordsaresparsefor this area. However,consideringtheextentofthefish’s preferred
habitat(slowto moderatecurrentareaswith sandandfine gravelsubstrates[Layman
199ib]), which wasinundatedby theGreatFallsReservoirin the1910s,thespecieswas
oncelikely morewidely distributedwithin thisportionof theCaneyFork systemthan
availablerecordsindicate. Thebeliefthatthespecieshasundergonearangereductionis
also supportedby StarnesandEtnier (1980).

In 1990 and 1991,Layman(1991b)surveyedtheCaneyFork River systemaboveand
belowtheGreatFallsReservoirusinga 1/8-inchmeshseine(10x 6 feet). Theresultsof
this surveyandadditionalcollectionswerereportedby Laymanetal. (1993). Layman
foundthebluemaskdarterrestrictedto isolatedpopulationsin short reachesoffour rivers
in theCaneyFork River system--CaneCreek,VanBurenCounty;Collins River,Warren
andGrundy Counties;Rocky River, VanBurenCounty; andupperCaneyFork River,
White County. Basedon Layman(1991b)andLaymanetal. (1993),thebluemaskdarter
is estimatedto inhabit about700 feet(200m) ofCaneCreek;23 miles (37 kilometers
[kin]) oftheCollins River; 2.7 miles(4.3 kin) of theRockyRiver, includinga
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Figure 1. Known distributionofEtheostoma sp.,bluemaskdarter(Layman1994). InsetofCaneyFork River
systemshownon right. Solid circlesrepresentcurrentdistribution. Opencircles representhistoric
localitieswherethespeciesno longeroccurs. Streamsare: I - CumberlandRiver, 2 - CaneyForkRiver,,
3 - Collins River, 4 - RockyRiver, 5 - Calficiller River, 6 - CaneCreek,and7 - UpperCaneyFork River.



1.1-mile (1.7-kin) reachthatalternatesbetweenimpoundedand free-flowingconditions
astheGreatFallsReservoirwaterlevelsfluctuate;and 1.1 miles (1.7kin) oftheupper
CaneyFork River. Thespeciesmayalsoseasonallyoccurin the 1.9-mile(3.(1-kin)
reservoirfluctuationzonein theupperCaneyFork River andthe0.8-mile(1 .3-kin)
fluctuationzonein CaneCreek(Laymanetal. 1993)

Thecollectionofjuvenilebluemaskdartersby Layman(199ib) from the CollinsRiver,
Rocky River, andupperCaneyForkRiver andhistoric collectionsofthe speciesfrom the
CollinsRiver, Rocky River, andCaneCreek,datingbackto 1967, indicatethat successful
reproductionis occurringin all four extantpopulations. Presumablythe impounded
watersof theGreatFalls Reservoiractasafilter, if nota completebarrier,to the
movementofbluemaskdartersbetweentheseisolatedpopulations.

Thespecieswashistorically takenfrom two sitesin theCalfkiller River, WhiteCounty.
However,Layman(199Ib) madecollectionsat boththesehistoriccollectionsitesand
four otherCalfkiller River sites,butno specimenswerefound. It is believedthat the
speciesis extirpatedfrom this river. (Waterquality degradationdueto wastewater
effluentsfrom Sparta,severalsmall impoundmentsofthemain channel,andsiltation
associatedwith the impoundmentsprobablyeliminatedthespeciesfrom theCalikiller
River.) Neitherwasthefish foundin collectionsmadein otherCaneyFork
tributaries--BarrensFork River, FallingWaterRiver, CharlesCreek,LaurelCreek,
Hickory Creek,Town Creek,andMountainCreek(Layman 199lb). No historic records
exist for thefish in thesewaters.

Thebluemaskdarterwasmostwidely distributedand abundantin theCollinsRiver,
whereit wascollectedat five localities in a 23-mile (37-kin) reachof riverbetween
Shellsford,in WarrenCounty, andtheTennesseeHighway56 bridge,0.75 mile (1.2kin)
eastofMt. Olive, in GrundyCounty(Layman 199Ib). Theupstreamlimit ofthe
perennialflow on theCollins River is attheconfluenceofa largespring(Big Spring)
located1.7 air miles (2.7kin) southeastofMt. Olive. The total lengthoftheperennial
habitatavailableto thebluemaskdarterin theCollins River is estimatedto beabout
25 river miles (40 kin).

In the Collins River, Layman(199ib) foundsuitablebluemaskdarterhabitatto be highly
localized. ThelowerCollins Riverwasdominatedby long poolswith bedrockandrubble
substrates.Sandandfine gravelweresparse,andbluemaskdarterswereuncommon.
Bluemaskdartersweremostabundantin the upperhalfoftheperennialreachofthe
Collins River,whereriffles occurredmorefrequentlyand sandandgravelweremore
widely distributed. More than30 specimenswerecollectedat themouthofScottCreek
(1.3 air miles [2.1 kin] southeastofIrving College)on eachoftwo occasionsin the spring
of 1990andthe springof 1991 (Layman1991b).

Layman(199ib) reportedthat theCollins Riverwasdry in July andAugust1991 at the
TennesseeHighway56 bridge(1 air mile [0.6 kin] south-southeastofTarlton,Grundy
County),a locality where23 bluemaskdartershadbeencollectedin April 1967. This
bridgeis locatedabout2 river miles (3 kin) upstreamofBig Spring, andgravel-dredging
activitieshadextensivelydisturbedthesubstratesin this reach.

Layman(199ib) foundtheperennialflow in theRocky Riverwas limited to the lower
4.0 river miles (6.5kin) ofunimpoundedwaters. Thebluemaskdarterwascollectedat
only threelocalities, coveringthe lower 2.7 river miles(4.3 kin) (Laymaneta!. 1993).
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Thespecieswasmostabundantin a0.3-mile(0.5-kin) reachlocatedimmediately
upstreamof the impoundedwatersoftheGreatFalls Reservoirandin theupperportion
ofthe 1.1-mile(1.7-kin) reservoirfluctuationzone(anarrowchannel). Theupstream
limit oftheperennialflow in theRocky River waslocatedabout1.0 air mile (0.6kin)
southofRiverview, in VanBurenCounty,whereaspring enteredalongarocky bluff.
Beginningimmediatelyupstreamofthis point, thestreambedwascompletelydryandhad
beenleveledand compactedby activegravel-dredgingoperations.

Layman(199ib) collectedthebluemaskdarterfrom only aboutthelower 0.1 mile
(0.2kin) of thefree-flowingportionofCaneCreek,justupstreamofthe GreatFalls
Reservoir. Eight specimenswerecollectedthereon two occasionsin thespringof 1990.
Sandandgravelsubstrateswerepresentin this reachbutwerevery limited. A collection
madeabout1 mile (0.6kin) upstreamwasunsuccessfuldueto thealmostcompletelack
ofpreferredsandand gravelsubstrates.Theremainderofthecreekis dominatedby
cobbleand smallboulders. Perennialflow in thestreamis limited to aboutthe lower
4.0 creekmiles (6.4kin). Thebluemaskdarteris apparentlyrestrictedto lessthanthe
lowermile ofCaneCreekandis extremelyrare,but thefish mayalsooccurin the
reservoirfluctuationzoneextendingat leastanother0.8 mile (1.3kin) downstream.

Thebluemaskdarterwascollectedat two localities in theCaneyFork River in the lower
1.1 river miles (1.8 kin) abovethe GreatFalls Reservoir(Layman 1991b, Laymaneta!.
1993). Twelvespecimenswerecollectedin relatively high flow alongthemarginofthe
streamover cobbleandsparsegravelata site 1.6 air miles (2.6kin) east-southeastof
Dodson,White County,during April 1991. Onareturntrip to thesite in August 1991,
Layman(1991b) foundthechannelwascompletelydry, with the exceptionofwidely
scatteredpoolswith substratesoflargeroundboulders. Howeyer,he found 14 bluemask
dartersover silty sand,detritus,and occasionalsmall cobblein a largespring-fedisolated
pool a shortdistanceupstreamofthesite (watertemperature240 to 260C [750 to 780F]).
Laymanet a!. (1993)surmisedthatlargepools like this, whichwerewidely scattered,and
the 1.9-mile(3.0-kin) reservoirfluctuationzonemaybe critical in sustainingthis
populationthroughlow flow periods. Becausetheperennialflow appearsto be limited to
the lower 1 .1 river miles (1.8kin) or lessandbecausesummerhold-overpoolsarewidely
scattered,atbest, this bluemaskdarterpopulationmust be extremelysmalland thus
vulnerableto perturbations.This latterstatementcouldalsoapply to thepopulationsin
CaneCreekandtheRockyRiver.

Thebluemaskdarter’sdistributionhasbeenreducedby suchfactorsasimpoundments;
habitatalterationfrom graveldredging;waterwithdrawal;andthegeneraldeteriorationof
waterand substratequality resultingfrom siltationandotherpollutantscontributedby
gravelmining, poorland-usepractices,waterwithdrawal,wastedischarges,and coal
mining (coalmining-relatedimpactsdo not occurin theCollins River). Thesefactors
continueto impactthespeciesandits habitat. Also, thespecies’preferredhabitat(sand
andfine gravelsubstrates)is scarcein manyinhabitedreaches.

All fourbluemaskdarterpopulationsarevulnerableto streambedmodificationsoccurring
asa resultofgravel-dredgingoperationsin theirupperreaches.Sandandgravel
substrateshavebeenremoved,eliminatingpotentiallysuitablehabitatfor bluemask
dartersduring higherflows, includingspawninghabitat. Thesereaches,while often dry
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during thesummer,maycontainisolatedspring-fedpools thatarecritical to thesurvival
ofbluemaskdartersduringlow flow periods. Thedestructionofhydrologiccontrols,
creatingsummerhold-overpools,could dramaticallyreduceoreliminatebluemaskdarter
populations.

Becausetheexistingbluemaskdarterpopulationsinhabit only shortstreamreaches,they
arevulnerableto extirpationfrom stochasticevents,suchasaccidentaltoxic chemical
spills. Thevalley alongtheCollins Riveris usedextensivelyfor commercialplant
nurseries;this increasesthe chancesofatoxic agriculturalchemicalspill andthebuildup
ofcontaminantsin thestreamsedimentthat could impactthis population. Additionally,
all existingbluemaskdarterpopulationsarenow isolatedby theGreatFalls Reservoir.
BecausetheCaneCreekandupperCaneyFork River populationsareextremelysmalland
theGreatFallsReservoirpresumablyrestrictsgeneflow amongpopulations,the
long-termgeneticviability ofall thepopulationsis questionable.Bluemaskdarter
allozymestudiesby Layman(1994),usingtheCollins River populationanda mean
samplesizeof 12.3 fish perlocus,found 14.3 percentofthe loci to be polymorphicand
foundan averageof 1.1 allelesperlocus. Thisgeneticvariability is relativelylow
comparedto what Layman(1994)observedin 17 otherpopulationsofthespeciesof
Doration.
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PART II

RECOVERY

A. RecoveryObjectives

Theultimategoalofthis recoveryplanis to restoreviable populations*ofthe
bluemaskdarter(Etheosloma(Doration) sp.)within a significantportionofits
historicrange,eliminatethreatsto its continuedexistence,andremoveit from the
FederalList ofEndangeredandThreatenedWildlife andPlants.

*Viable population- A reproducingpopulationthatis largeenoughto maintain
sufficientgeneticvariationto enableit to evolveandrespondto naturalhabitat
changes.Thenumberof individualsneededandthe amountand qualityofhabitat
requiredto meetthis criterionwill be determinedfor thespeciesasoneofthe
recoverytasks.

Criteria for downlistingto threatenedstatus:

Thebluemaskdarterwill be consideredfor reclassificationto threatenedstatuswhen
thelikelihood of its becomingextinct in theforeseeablefuturehasbeeneliminatedby
achievingthefollowing criteria:

1. Throughprotectionandenhancementof theexistingpopulations,thespecies
continuesto exist in four rivers and viable populations*existin at leastthreeof
theserivers.

2. Studiesofthefish’s biological andecologicalrequirementshavebeencompleted
andtheimplementationofmanagementstrategiesdevelopedfrom thesestudies
havebeensuccessfulin substantiallyincreasingthenumberand/orrangeofthe
bluemaskdarterin threerivers or additionalcollectionsorreintroductionefforts
extendthe darter’spresentknownrangeto afifth river (e.g.,BarrenFork or
MountainCreek).

3. No foreseeablethreatsexist thatwould likely impact thesurvivalofthespecies

over a significantportionofits range.

Criteria for removingthespeciesfrom EndangeredSpeciesAct protection:

Thebluemaskdarterwill be consideredfor removalfrom EndangeredSpeciesAct
protectionwhenthelikelihood of its becomingendangeredin theforeseeablefuture
hasbeeneliminatedby achievingthefollowing criteria:

1. Throughtheprotectionandenhancementof existingpopulationsand successful
establishmentofreintroducedpopulationsordiscoveryof additionalpopulations,
five distinct viable populationsexist.

2. Studiesofthefish’s biological andecologicalrequirementshavebeencompleted
andtheimplementationofmanagementstrategiesdevelopedfromthesestudies
havebeensuccessfulin substantiallyincreasingthenumberand/orrangeofthe
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bluemaskdarterin four rivers (otherthantheCollins River) oradditional
collectionsorreintroductionefforts extendthe species’presentknownrangeto a
total ofat leastsix rivers.

3. No foreseeablethreatsexistthatwould likely impactthe survivalofthespecies
overa significantportionof its range.

Note: It maynot bepossibleto accomplishrecoveryfor thisspecies. Thespecieswas
historically knownfrom onlyfive rivers. Oneofthesepopulationsis extirpated,andwith
theexceptionoftheCollinsRiver,whereit isfoundoverabout23 river miles(37kin), the
populationsare restrictedto veryshortriver reaches(lessthan 2. 7 river milesf4.3 kin]).
Thus, unlessotherhistoric habitatcan be locatedandrepopulated,thecalficiller River
can be improvedto thepointwhereapopulationcan be reestablished,or currently
unknownpopulationsarefound, it will be difficult toprotectandexpandtheexisting
populationsto thepoint it’here recoverycan be achieved
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B. Narrative Outline

Note:: The bluemaskdarter coexistswith theCumberlandpigtoemussel
throughoutmuchofits range,andmanyoftherecoverytasksiden4fledin the
CumberlandPigtoeMusselRecoveryPlan (Service1992)arealso listedbelow
for thebluemaskdarter. Thus,therecoveryofbothspeciesis linkedandshould
beconductedin concert.

1. Preservepresentpopulation and presently usedhabitat. Becauseonly four
populationsexist, it is essentialthat theybeprotected.

1.1 Continue to useexisting legislation and regulations (Federal Endangered
SpeciesAct, Federaland Statesurface mining laws, wetland and water
quality regulations, stream alteration regulations, Federal Energy
Regulatory Commission licensing,etc.) to protect the fish and its habitat.
Prior to andduring implementationof this recoveryplan,it is critical to the
species’survivalthat FederalandStateagenciescontinueto protectthefour
existingpopulationswith thoseexistinglaws andregulationsthat address
habitatprotectionandconservation.

1.2 Solicit help in protecting the speciesand its essentialhabitat through the
developmentof cooperationand partnerships (localwatershedprojects)
with Federal and Stateagencies,local governments,nurserymen, farming
groups, coal mining interests,conservationorganizations,and local
landowners and individuals. Section7 consultationundertheEndangered
SpeciesAct andFishandWildlife CoordinationAct activitiescanassistin the
protectionofthe specieswhenFederalprogramsareinvolved,but
implementationoftheseprogramsalonecannotrecoverthebluemaskdarter.
TheassistanceofFederalandStateagenciesandlocal governmentswill be
essential. However,moreimportantly,the supportofthe local farming
communityandmining interests,aswell aslocal individualsand landowners,
will be essentialin orderto meettheserecoverygoals. Without apartnership
with thepeoplewho live andwork in thesewatershedsandwho havean
influenceon habitatquality, recoveryefforts will bedoomed.

1.2.1 Meet with local government officials and regional and local
planners to inform them of our plans to attempt recovery and
requesttheir support.

1.2.2 Meetwith farming, plant nursery, timber, and coal mining interests
and try to elicit their support in implementing protective actions.
Thesupportofthesegroupsis essential.Theyshouldbeinformedof
currentBestManagementPracticesthatcould beimplementedto
minimize theimpactoftheiractivitieson thefish, andtheyshould be
encouragedto promotesafemixing, application,storage,anddisposal
ofpesticidesandherbicidesandto complywith currentwater
withdrawalrestrictions.
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1.2.3 Developcooperativeventureswith private landowners to restore
riparian habitat through programs like Partners for Wildlife. The

~Service,in cooperationwith willing landowners,hasbegunto
implementprogramsto restoreriparianhabitat,fencecattlefrom stream
reaches,developalternativewatersuppliesfor cattle,andcontrol
agriculturalrun-offin otherstreamsin theSoutheasternUnitedStates.
Theseprograms,which aredesignedto benefitboth thelandownerand
theresource,shouldbe pursuedwith willing landownersto help
minimize soil erosionandenhancebluemaskdarterhabitat.

1.2.4 Developan educational program using such items asslide/tape
programs, brochures,etc. Presentthis materialto government
entities,schools,farminggroups,civic groups,youthgroups,church
organizations,etc. Educationalmaterialoutlining therecoverygoals,
with emphasison theotherbenefitsofmaintainingandupgrading
habitatquality, will be extremelyusefulfor informing thepublic of
recoveryactions.

1.3 Determine threats to the species,conduct researchnecessaryfor the
species’managementand recovery, and implement managementwhere
needed.

1.3.1 Conduct life history researchon thespeciesto include such factors
as reproduction, food habits, ageand growth, and mortality.
Layman(199ib) andLaymaneta!. (1993)providesomeinformation on
thebluemaskdarter’slife history. However,muchadditionallife
history informationwill be neededto implementrecovery. Whenever
possible,studiesshouldbe accomplishedwithoutsacrificingany
bluemaskdarters. Wheneverpossible,tlus researchshouldbe
conductedin theCollins River, wherethepopulationis largeenoughto
sustainsomesacrificeof specimensfor laboratorystudy.

1.3.2 Characterize the species’habitat (relevantphysical, biological, and
chemical components)for all life history stages.The bluemaskdarter
hasbeenable to withstandsomedegreeof habitatdegradation.
However,someofits habitathasbeensoseverelyalteredthatthe
specieswasextirpatedfrom one stream,and otherpopulationsegments
arereducedin sizeandvigor. Knowledgeofthespecies’specific
microhabitatrequirementsandecologicalassociationsareneededto
focusmanagementandrecoveryefforts on thespecificproblemswithin
thespecies’habitat.

1.3.3 Determine presentand foreseeablethreats to the species. Siltation
from somefarming,graveldredging,coalmining, andloggingpractices
andtoxic run-offfrom coalmining activities,andpossiblyfrom
farming,mayhavecontributed,andmaycontinueto contribute,to
substrateandwaterquality degradation.In addition,waterlevel
fluctuationsin theGreatFallsReservoirandexcessivewaterwithdrawal
from somestreamreachesareadverselyimpactingthespecies.The
mechanismsby whichthespeciesandits habitatareimpactedby these
factorsarenot entirelyunderstood,andtheextentto whichthespecies
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canwithstandtheseimpactsandutilize thoseriver reachesthat alternate
betweenimpoundedandfree-flowingconditionsis not known. Also,
weneedto knowmoreabouttheenvironmentalfactorsthat impactthe
species(suchaswaterwithdrawalsandin-streamgraveldredging).

1.3.4 Basedon the biological dataand threat analyses,investigatethe
needfor management,including habitat improvement. Implement
management,if needed,to secureaviable population. Specific
componentsofthespecies’habitatmaybelacking, limiting thespecies’
potentialexpansion(e.g., sandandgravelsubstrates),or certain
activitiesin thewatershedmaybe adverselyimpactingthe species.
Habitat improvementprogramsmaybe neededto increasespawning
success.Structuresmaybe neededto providecover andsummerpool
habitatandto stabilizethestreambank andstreambed.Cooperative
projectswith landownersto providealternativewatersourcesmaybe
neededto help minimizethe impactsofwaterwithdrawalprojects.
Cooperativeeffortswith willing landownerswill be neededto overcome
someofthethreatsidentifiedin Task 1.3.3.

1.3.5 Determine the number of individuals required to maintain a
long-term viable population. Inbreedingdepressioncanbea major
obstacleto therecoveryofthespecies,especiallyif theremaining
populationsizeis small and/orit hasgonethroughsometype ofgenetic
bottleneck. Theactualnumberofindividuals in a populationis not
necessarilyagoodindicationof apopulation’sgeneticviability; rather,
the“effective population~~sizeis important. Theeffectivepopulation
sizeis thesizeof an“ideal” populationin which geneticdrift takes
placeat thesamerateasin the actualpopulation(Chambers1983).
Franklin (1980)suggestedthatthe inbreedingcoefficientshouldbe
limited to no morethan 1 percentper generation,a figure which implies
thattheshort-term,maintenanceeffective-population-sizeshouldbe no
fewerthan 50 individuals (FrankelandSouls1981, Franklin 1980,
Souk1980). Becausetheeffectivepopulationsizeis typically only
one-thirdto one-forththeactualpopulationsize(being affectedby sex
ratio, overlappinggenerations,generallynonrandomdistributionof
offspring, andnonrandommating)(Souls1980),apopulationof 150to
200 individuals is neededfor short-termpopulationmaintenance.Sould
(1980) furthersuggeststhat for long-termviability, an effective
populationof500 individuals is necessary,translatinginto apopulation
sizeof 1,500to 2,000 individuals. Theeffectivepopulationsizeofthe
bluemaskdarterpopulationneedsto be determinedin orderto calculate
whetherthis populationis capableof long-termself-maintenanceor
whetherabreedingprogramshouldbe initiated. Someofthesefactors
canbe addressedunderTask 1.3.3,while otherswill be addressedas
needed.Allozyme studiesshouldalsobeconsideredin orderto assess
geneticvariability in theremainingpopulations,particularlyin Cane
CreekandtheupperCaneyFork River.

2. Searchfor additional populations and/or habitat suitable for reintroduction
efforts. TheCaneyForkRiver systemhasbeensurveyedrecently(Laymanet a!.
1993, Layman1991b). However,it is possiblethat somesmall bluemaskdarter
populationsweremissed. Furtherstudymayrevealadditionalpopulationsand
suitableunoccupiedhabitatfor transplants.
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3. Determinethe feasibility of reestablishingthe bluemaskdarter into historic
habitat and reintroduce where feasible. The exact historic range ofthe
bluemaskdarteris unknown. However,basedon historic collectionrecords,the
specieshasbeentakenfrom only five rivers/creeks(Laymaneta!. 1993,Layman
199Ib). Thespeciesis extirpatedfrom theCalfkiller River, andbecauseof
significanthabitatdeterioration(impoundments,siltation,andwaterquality
degradation),it maynot be possibleto reintroducethefish into this system.
However,furtherstudy is neededto determineif waterquality andphysicalhabitat
maynow be suitablefor reintroductions.Otherstreamsmayexistwithin the
species’probablehistoric rangethatmaybe suitablefor reintroduction(i.e., the
BarrensFork Riveror lower reachesofCharlesCreekorMountainCreekin the
CollinsRiver system). If suchstreamsexist, theyshouldbe assessedto determine
the likelihood thattheymight havebeenhistoric habitatandto determinetheir
potentialfor reintroductionsuccess.Basedon this reviewanddiscussionswith
appropriateState,Federal,andlocalgovernmententitiesandscientistsfamiliar
with thespeciesandzoogeography,a determinationshouldbe madeasto whether
reintroductionefforts areappropriate.Also, theneedto augmentexisting
populationsthroughintroductionsshouldbe considered.

3.1 Developsuccessfultechniquesfor reestablishingpopulations. If it is
determinedthat reintroductionis an appropriatemanagementtool and
sufficient stockof thebluemaskdarteris not availableto allow for the
removalofenoughadultsto reestablishpopulationsorexpandthespecies’
rangein existinghabitat,considerdevelopingartificial propagationtechniques
for thespecies.

3.2 If appropriate and necessary,reintroducethespeciesinto its historic
rangeandevaluatesuccess.Usingthetechniquesdevelopedin Task3.1,
reintroducethebluemaskdarterinto historic habitatandinto otherareasto
help expandtherangeof existingpopulations. Monitor theprogressofthe
transplants.

3.3 Implementthesameprotectivemeasuresfor reintroducedpopulationsas
outlinedfor establishedpopulationsegments.

4. Developand implement a program to monitor population levelsand habitat
conditionsof currently existing population segmentsaswell as any newly
discovered,introduced, or expandedpopulation segments.During and after
recoveryactionsareimplemented,thestatusofthespeciesand its habitatmustbe
monitoredto assessanyprogresstowardrecovery. This shouldbe conductedon a
biennialschedule.

5. Annually assesstheoverall successof the recovery program and recommend
action(changesin recovery objectives,delist, continue to protect, implement
newmeasures,other studies,etc.). Therecoveryplanmustbeevaluated
periodicallyto determineif it is on trackandto recommendfuture actions. As
moreis learnedaboutthespecies,therecoveryobjectivesmayneedto be
modified.
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PART Ill

IMPLEMENTATION SCHEDULE

Priorities in column I ofthefollowing ImplementationScheduleareassignedasfollows:

1. Priority 1 - An actionthatmustbe takento preventextinctionorto
preventthespeciesfrom decliningirreversiblyin thef~r~s~ahI~ future.

2. Priority 2 - An actionthatmustbetakento preventa significantdecline
in speciespopulationandhabitatquality or someothersignificant
negativeimpactshortof extinction.

3. Priority 3 - All otheractionsnecessaryto meettherecoveryobjective.

Key to Acronyms Usedin This Implementation Schedule

ES - EcologicalServicesDivision, U.S. FishandWildlife Service.
FA - OtherFederalAgencies- IncludestheU.S. Army CorpsofEngineers,

U.S. EnvironmentalProtectionAgency, andU.S. NaturalResourcesConservation
Service.

FWS - U.S. FishandWildlife Service.
LE - Law EnforcementDivision, U.S. FishandWildlife Service.
R4 - Region4 (SoutheastRegion),U.S. FishandWildlife Service.
SCA - StateConservationAgencies- IncludestheTennesseeWildlife ResourcesAgency

andtheTennesseeDepartmentofEnvironmentandConservation.
TNC - TheNatureConservancy
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BLUEMASK DARTER IMPLEMENTATION SCHEDULE

Comments

P

Priority

N

Number

Task——

11

Task Description Duration

Task

ResponsibleAgency Cost Estimates(SOOOs)

2111.

5 0 5 0R4IES
and LE

Other FYI FY2 FY3

50Continue to utilize existing legislation
and regulations to protect species and
its habitat.

Continuous FA, SCA

1 2 1,
1 2 2

Solicit help in the protection and
conservation ofthe species and its
habitat.

Continuous R4/ES FA, SCA, TNC 5 0 5 0 5 0

11.2.3 Developprogramslike “Partnersfor
Wildlife” with willing landownersto
protectandimprovehabitatquality.

3 years R4,ES FA, SCA,TNC 20 0 20 0 20 0

11.2.4 Develop information and education
program and present.

1 year (then
continuous)

R4/ES FA, SCA, TNC 15 0 5 0 5 0

1.3.1,
1.3.2,
1.3.3

Conduct research necessary for
species’ management and recovery,
i.e., habitat requirements, biology,
and threat analysis.

3 ycars R4/ES FA, SCA, TNC 20 0 20 0 20 0

11.3.4 Based on biological and threat
analyses, investigate need for
management and implement where
needed.

3 years R4,ES FA, SCA, TNC 5 0 5 0 5 0
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BLUEMASK DARTER IMPLEMENTATION SCHEDULE
— —

ResponsibleAgency Cost Estimates (SQOOs)
Task Task .1—1—I —

Priority Number TaskDescription Duration FWS Other j FYI FY2 FY3 Comments
— — — — I — I —— — m — —

1 3 5 Determine number ofindividuals 1 year R4IES FA, SCA, TNC 200
required to maintain viable
population.

2 2 Search for additional populations and
suitable habitat.

1 year R4/ES VA, SCA, TNC 20 0

2 3 Develop techniques, select sites,
reintroduce the species back into
historic habitat, and evaluate and
protect any populations cstablishcd.

3 years R4/ES FA, SCA, TNC 20 0 20 0 20 0

2 4 Develop and implements monitoring
program.

Biennial R4/ES FA, SCA, TNC 2 0 2 0

3 5 Annually assess recovery program
and modify program and plan where
required

Continuous R4IBS FA, SCA, TNC 05 05 05

•

17



PART IV

LIST OF RECIPIENTS

Thefollowing agencies,organizations,andindividualsweremailedcopiesofthis
recoveryplan. This doesnot imply that theyprovidedcommentsorendorsedthecontents
ofthis plan.

RegionalAdministrator
Attention: EndangeredSpeciesCoordmator
U.S. EnvironmentalProtectionAgency
AtlantaFederalCenter
61 ForsythStreet
Atlanta,Georgia30303-3104

Lt. Col. JohnWhisler
U.S.Army Corpsof Engineers
NashvilleDistrict
P.O.Box 1070
Nashville,Tennessee3 7202-1070

*Dr William H. Redmond

RegionalNaturalHeritageProject
TennesseeValley Authority
Norris, Tennessee37828

*Dr. JamesLayzer

TennesseeTechnologicalUniversity
CooperativeFisheryResearchUnit
P.O.Box 5114
Cookeville,Tennessee38505

*Dr. David Etnier

Departmentof ZoologyandEntomology
Universityof Tennessee
Knoxville, Tennessee37916

*Nfr Carl Sullivan

ExecutiveDirector
AmericanFisheriesSociety
54 GrosvenorLane
Bethesda,Maryland20814

*Dr MelvinWanen

U.S.ForestService
SouthernForestExperimentStation
Oxford,Mississippi38655

*Dr BrooksBun

Departmentof Zoology
SouthernIllinois University
Carbondale,Illinois 62901-6501

*Dr. RichardMayden

Universityof Alabama
P.O.Box 870344
Tuscaloosa,Alabama35401

NaturalResourcesDefenseCouncil. Inc.
40 West20thStreet
NewYork, NewYork 10011

U.S. GeologicalSurvey,WRD/SR
SpaldingWoodsOfficePark- Suite 160
3850HolcombBridgeRoad
Norcross,Georgia30092-2202

Headof Engineering
ProjectPlanningandEngineeringBranch
Departmentof HousingandUrbanDevelopment
RenewalAssistanceAdministration
Room9268
Washington,DC 20413

RegionalDirector
FederalRailroadAdministration
Departmentof Transportation
Suite 440,NorthTower
1720PeachtreeRoad,NW.
Atlanta,Georgia30309

*Ms. PeggyShute

RegionalNaturalHeritageProject
TennesseeValleyAuthority
Norris, Tennessee37828

*Dr Wintfred Smith

Departmentof BiologicalSciences
Universityof TennesseeatMartin
Martin, Tennessee38238
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ProjectManager(7507C)
EnvironmentalProtectionAgency
EndangeredSpeciesProtectionProgram
EnvironmentalFateandEffectsDivision
Office of PesticidePrograms
401 M Street,SW.
Washington,DC 20460

TheNatureConservancy
EasternRegionalOffice
201 DevonshireStreet,5thFloor
Boston,Massachusetts02110

TheNatureConservancy
1815 N. Lynn Street
Arlington, Virginia 22209

TheNatureConservancy
50 VantageWay, #250
Nashville,Tennessee37228-1504

Mr. Elbert T. Gill, Jr.
TennesseeDepartmentof Environment

and Conservation
401 ChurchStreet
8thFloor, L&C Tower
Nashville,Tennessee37243-0447

Mr. ReginaldReeves,Director
EndangeredSpeciesDivision
TennesseeDepartmentofEnvironment

andConservation
401 ChurchStreet
8thFloor, L&C Tower
Nashville,Tennessee37243-0447

Mr. JuliusT. Johnson
Directorof PublicAffairs
TennesseeFarmBureauFederation
P.O.Box 313
Columbia,Tennessee38401

Mr Milo Pyne
TennesseeNaturalHeritageProgram
401 ChurchStreet
8thFloor, L&C Tower
Nashville,Tennessee37243-0447

Mr. JamesW. Ford
U.S. NaturalResourcesConservation

Service
675 U.S. Courthouse
801 Broadway
Nashville,Tennessee37203-3878

*Mr RobertHatcher

TennesseeWildlife ResourcesAgency
Ellington AgriculturalCenter
P.O. Box 40747
Nashville,Tennessee37204

Mr. RichOwings
North CarolinaArboretum
P.O. Box 6617
Asheville,North Carolina28816

Dr. GaryB. Blank
North CarolinaStateUniversity
Box 8002
Raleigh,North Carolina27695-8002

Mr. Alan Smith
P.O. Box 887
MarsHill, North Carolina28754

U.S.ForestService
Wildlife, Fisheries,andRange
1720PeachtreeRoad,NW.
Atlanta,Georgia30367

Traffic U.S.A.
World Wildlife Fund
1250 24thStreet,NW., Suite500
Washington,DC 20037

Ms. Alice L. Gustin
Publisher/Editor
Land UseChronicle
P.O. Box 468
Riverton,Wyoming 82501

Dr. GuenterA. Schuster,Professor
Departmentof BiologicalSciences
EasternKentuckyUniversity
Richmond,Kentucky40475-0950
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EnvironmentalProtectionAgency
HazardEvaluationDivision - EEB(TS769C)
401 M Street,SW.
Washington,DC 20460

Fishand Wildlife ReferenceService
5430GrosvenorLane,Suite 110
Bethesda,Maryland20814

Mr. CharlesP. Nicholson
EndangeredSpeciesSpecialist
TennesseeValley Authority
400 WestSummitHill Drive
Knoxville, Tennessee37902-1499

Ms. Leigh McDougal
U.S.ForestService
BlacksburgRangerDistrict
110 SouthparkDrive
Blacksburg,Virginia 24060

Ms. RobinRoecker
U.S.ForestService
4931 BroadRiverRoad
Columbia,SouthCarolina29210

Dr. 0. ThomasWatters
AquaticEcologyLaboratory
Ohio StateUniversity
1314kinnearRoad
columbus,Ohio 43212

Dr. HarrietGillett
World ConservationMonitoringCentre
219 HuntingdonRoad
CambridgeCB3 ODL
United Kingdom

* IndependentPeerReviewers

Mr. EmieL. Burress
1040Old DutchValley Road
Clinton,Tennessee37716

Mr. JohnNash
PetraTech
5203LeesburgPike,Suite 900
FallsChurch,Virginia 22041

Mr. DennisB. Chase
290 CrabappleRoad
Fayetteville,Georgia30215

Mr. FredC. Schmidt
Head,DocumentsDepartment- KW
TheLibraries
ColoradoStateUniversity
Fort Collins, Colorado80523-1019

FederalHighwayAdministration
Office of EnvironmentalPolicy
EnvironmentalAnalysisDivision
400 SeventhStreet,Sw.,Room3240
Washington,DC 20590

DirectorateforBiological, Behavioral,and
SocialSciences

NationalScienceFoundation
4201 WilsonBoulevard
Arlington, Virginia 2223
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